Global gene expression profiles of ischemic preconditioning in deceased donor liver transplantation.
The benefits of ischemic preconditioning (IPC) in reducing ischemia/reperfusion injury (IRI) remain indistinct in human liver transplantation (LT). To further understand mechanistic aspects of IPC, we performed microarray analyses as a nested substudy in a randomized trial of 10-minute IPC in 101 deceased donor LTs. Liver biopsies were performed after cold storage and at 90 minutes postreperfusion in 40 of 101 subjects. Global gene expression profiles in 6 biopsy pairs in IPC and work standard organ recovery groups at both time points were compared using the Affymetrix GeneChip Human Gene 1.0 ST array. Transcripts with >1.5-fold change and P < 0.05 were considered significant. IPC altered expression of 82 transcripts in antioxidant, immunological, lipid biosynthesis, cell development and growth, and other groups. Real-time polymerase chain reaction and immunoblotting validated our microarray data. IPC-induced overexpression of glutathione S-transferase mu transcripts (GSTM1, GSTM3, GSTM4, and GSTM5) was accompanied by increased protein expression and may contribute to a decrease in oxidative stress. However, the increased expression of fatty acid synthase may increase oxidative stress, and tumor necrosis factor ligand superfamily member 10 may promote apoptosis. These changes, in combination with decreased expression of heparin-binding epidermal growth factor-like growth factor and insulin-like growth factor binding protein-1, both of which inhibit apoptosis, may increase IRI. In our study of deceased donor LT, IPC induces changes in gene expression, some of which are potentially beneficial but some which are potentially injurious. Thus, our findings of changes in gene expression mirror the outcomes in our clinical trial.